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The precision measurements of the ratio of hyperfine structure constants for s1/2 and p1/2 states
allow us to estimate the difference between hyperfine magnetic anomalies for these levels. We
calculate the atomic factor in order to recover the absolute values of the hyperfine magnetic anomalies
from their difference. Taking into account the hyperfine anomaly correction allows one to increase
the accuracy of determining the g factors of short-lived isotopes by more than an order of magnitude.
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I. INTRODUCTION
The accuracy achieved in recent years in laser spec-
troscopy coupled with the advanced atomic theory al-
lowed one to test various nuclear models [1, 2]. The mag-
netic hyperfine structure (HFS) constants A depend on
the nuclear charge and nuclear magnetization distribu-
tions. For the point-like nucleus the ratio of hyperfine
constants A for different isotopes is equal to the ratio
of their nuclear g factors gI =
µ
µNI
, where µ and I are
nuclear magnetic moment and nuclear spin, and µN is
the nuclear magneton. Taking into account finite nuclear
size we have to consider the effect produced on the hyper-
fine constants by the nuclear magnetization distribution
and the behavior of the electronic wave function inside
the nucleus. Former correction is called magnetic, or
Bohr–Weisskopf (BW) correction [3]), and the latter one
is called charge, or Breit-Rosenthal (BR) correction [4, 5].
These corrections break proportionality between the HFS
constants and the nuclear g factors. This phenomenon is
called the hyperfine anomaly (HFA) [3]. For the isotopes
(1) and (2) the HFA is defined as:
1∆2 ≡ A
(1)g
(2)
I
A(2)g
(1)
I
− 1. (1)
Usually nuclear g factors of short-lived isotopes are ex-
tracted from the measured HFS constants neglecting the
HFA correction. On the one hand, the necessary the-
oretical results are not available. On the other hand,
the HFA correction is usually small (less than 1%) [6].
Only recently the measurements for short-lived isotopes
reached this level of accuracy. Note that an accurate
study of the HFS constants can serve as a useful tool for
understanding the phenomenon of shape coexistence in
atomic nuclei [7]. Thus, the development of new theoret-
ical methods for the HFS constants taking into account
the HFA becomes relevant.
II. FINITE NUCLEAR SIZE CORRECTIONS TO
HFS CONSTANTS
It is generally accepted that the magnetic hyperfine
structure constant A can be written in the following
form [8]:
A = gIA0(1− δ)(1− ). (2)
Here gI is nuclear g factor, gIA0 is the HFS constant for
point-like nucleus, and δ and  are dimensionless BE and
BW correction, respectively. Note that parameter A0 is
independent on the nuclear g factor.
An analytical expression for the parameter A0 for the
hydrogen-like ions is known from Refs. [9, 10]:
A0 = α(αZ)
3
j(j + 1)
m
mp
κ(2κ(nr + γ)−N)
N4γ(4γ2 − 1) mc
2. (3)
Here α is fine structure constant, Z is nuclear charge,
m and mp are the electron and proton masses, j is total
electron angular moment, κ = (l−j)(2j+1) is relativistic
quantum number, N =
√
(nr + γ)2 + (αZ)2 is effective
principal quantum number, nr = n− |κ| is radial quan-
tum number, n is nonrelativistic quantum number, and
γ =
√
κ2 − (αZ)2. Note, that for the levels with j = 12
the parameter A0 goes to infinity when γ → 12 , which
happens at Z ≈ 118.
When the quantum numbers n are the same, the ratios
A0, s1/2/A0, p1/2 and A0, p1/2/A0, p3/2 are equal to:
A0, s1/2
A0, p1/2
= 3 + 2
(
αZ
n− 1 + γ1/2
)2
;
A0, p1/2
A0, p3/2
=
γ3/2(4γ
2
3/2 − 1)
2γ1/2(4γ
2
1/2 − 1)
(
1 + 3(αZ)2
5n− 4
20n2
)
.
(4)
Here we took into account that γ is the same for s1/2
and p1/2 states, but is different for p1/2 and p3/2 states.
Equations (4) are consistent with the results obtained
for many electron systems in the semiclassical approxi-
mation [11].
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2In the following we use model of the homoge-
neously charged and magnetized ball of the radius R =√
5/3rrms, where rrms = 〈r2〉1/2 is root-mean-square nu-
clear radius. The nuclear magnetization distribution is
caused by the spin polarization of the nucleons and the
orbital motion of the protons.
The charge density inside the nucleus is relatively sta-
ble for different isotopes [12], whereas the nuclear magne-
tization strongly depends on the spin and configuration
of each isotope. Following Refs. [3, 13–15], we introduce
the nuclear factor dnuc for parameterization of these nu-
clear effects. Then, the BR and BW corrections δ and 
for a given Z and given electron state can be written as
[16]:
δ(R) = bN (R/λC)
2γ−1,
(R, dnuc) = bMdnuc(R/λC)
2γ−1.
(5)
Here bN and bM are dimensionless factors, which are
independent of the nuclear radius and structure; λC is
the electron Compton wavelength (λC =
~
mec
). The nu-
clear factor is defined so that dnuc = 0 corresponds to
a point-like magnetic dipole in the center of the nucleus
and dnuc = 1 to corresponds to the homogeneously mag-
netized ball of radius R.
The HFS parametrization Eqs. (2, 5) includes three nu-
clear parameters, gI , dnuc, and R and three atomic ones,
A0, bN , and bM . If we can calculate atomic parameters
accurately enough, we can use experimental values of the
HFS constants A to get information about the nucleus.
Atomic parameters are the same for different isotopes.
Moreover, the charge radius R typically differs by few
percent, so the BR correction for all isotopes is almost
the same. Therefore, the most important correction for
the isotopic studies comes from the BW correction (5).
Consequently, the most important atomic parameter for
these studies is bM .
Before doing atomic calculations of the HFS constants
A we need to specify three nuclear parameters:
A(gI , dnuc, R) =gIA0
(
1− bN (R/λC)2γ−1
)×
× (1− dnucbM (R/λC)2γ−1) . (6)
In order to calculate atomic parameters A0, bN , and bM
from Eqs. (2, 5), we vary dnuc and R, assuming gI = 1.
After that we can predict HFS constants for any nuclear
parameters.
To find parameter bM we do calculation for the point-
like magnetic dipole (dnuc = 0) and for the homoge-
neously magnetized ball (dnuc = 1). Then bM is given
by:
bM = (R/λC)
1−2γ
(
1− A(gI , 1, R)
A(gI , 0, R)
)
. (7)
To find parameter bN we need calculations for different
radii R:
bN =
(A(gI , 0, R2)−A(gI , 0, R1))λ2γ−1C
A(gI , 0, R2)R
2γ−1
1 −A(gI , 0, R1)R2γ−12
. (8)
The remaining atomic parameter A0 is now found from
the relation:
A0 = A(gI , 0, R)
gI (1− bN (R/λC)2γ−1) . (9)
III. HYPERFINE MAGNETIC ANOMALY
Let us compare HFS constants for two isotopes with
nuclear g factors g
(1)
I and g
(2)
I and slightly different nu-
clear radii R(1,2) = R ± r to find the hyperfine mag-
netic anomaly 1∆2 using Eq. (1). The HFA can be di-
vided in two terms associated with changes in charge
1∆2BR and magnetization
1∆2BW distributions:
1∆2 =
1∆2BR +
1∆2BW. Assuming the nuclear factors of both
isotopes d
(1)
nuc = d
(2)
nuc = 0 we obtain:
A(g
(1)
I , 0, R+ r)
A(g
(2)
I , 0, R− r)
≈ g
(1)
I
g
(2)
I
+ 2r
∂A(g
(1)
I , 0, R)/∂R
A(g
(2)
I , 0, R)
. (10)
Then the term 1∆2BR(R) associated with changes in
charge distribution is equal to:
1∆2BR(R, r) ≡
g
(2)
I A(g
(1)
I , 0, R+ r)
g
(1)
I A(g
(2)
I , 0, R− r)
− 1
≈ −2(2γ − 1)bN R
2γ−2r
λ2γ−1C
.
(11)
In the case when the nuclear factors for both isotopes
are the same d
(1)
nuc = d
(2)
nuc = dnuc (isotopes with iden-
tical spins and similar nuclear configurations) a similar
expression can be obtained for HFA 1∆2:
1∆2 ≡ A(1, dnuc, R+ r)
A(1, dnuc, R− r) − 1 ≈
≈ −2(2γ − 1)(bN + dnucbM )R
2γ−2r
λ2γ−1C
.
(12)
However, the nuclear factors can vary significantly for
isotopes with different nuclear spins. In the case d
(1)
nuc 6=
d
(2)
nuc the difference between the nuclear radii of considered
isotopes can be neglected and the HFA is given by the
expression:
1∆2 ≈
(
d(2)nuc − d(1)nuc
)
bM
(
R
λC
)2γ−1
= 2 − 1. (13)
A. Nuclear factor
Let us briefly describe dnuc in terms of single-particle
nuclear model. In Refs. [3, 13] it is shown, that BW
correction can be written as
 = bM (R/λC)
2γ−1
((
1 +
2
5
ζ
)
αS +
3
5
αL
)
R2M
R2
. (14)
3In this expression ζ is the spin asymmetry parameter:
ζ =
{
2I−1
4(I+1) , if I = l +
1
2 ,
2I+3
4I , if I = l − 12 .
(15)
Coefficients αS and αL parametrize the spin gS and or-
bital gL contributions to the nuclear g factor:
αS =
gS
gI
gI − gL
gS − gL and αL = 1− αS . (16)
Finally, RM in Eq. (14) is the radius of the nuclear mag-
netization density distribution. The resulting expression
for the nuclear factor dnuc is easily seen to be
dnuc =
((
1 +
2
5
ζ
)
αS +
3
5
αL
)
R2M
R2
. (17)
The nuclear factor depends on the configuration of nu-
cleons and may significantly vary from one isotope to
another. At the same time dnuc weakly depends on the
nuclear charge Z. For instance, if nuclear configuration
includes single valence proton in the s1/2 state, then
I = 1/2, ζ = 0, αs = 1, and, assuming RM ≈ R, we
obtain dnuc ≈ 1. This case is realized, for example, for
the stable isotopes of thallium.
For alkali metal atoms, the contributions of electronic
correlations to the HFS constants can be taken into ac-
count very accurately (see e.g. [17–20]). Then the uncer-
tainty in the nuclear factor becomes the major source of
the theoretical error. Now we will illustrate the uncer-
tainty in the value of nuclear factor using the isotope
211Fr as an example. According to the nuclear shell
model this nucleus has single valence proton in the state
h9/2 [1, 2].
1. Using Eqs. (15 – 17) we determine ζ = 23 , αS =−0.152, αL = 1.152. Assuming that RM ≈ R, gL =
1, and gS = gS, free = 5.586 we get dnuc = 0.50. For
209Bi with the same nucleons configuration (h9/2
proton state) the nuclear factor equal 0.47 [10].
2. Following prescription of Grossman et al. [2],
Ma˚rtesson-Pendrill took gL = 1.16 and gS =
0.85gS, free and deduced dnuc = 0.33 [21].
3. The nuclear factor can be deduced as a ratio of
the Bohr-Weisskopf corrections obtained within the
single-particle nuclear model and the model of
the homogeneously magnetized ball. In the latter
model model the nuclear factor is equal to 1.0. This
way one gets dnuc = 0.54(21) [20].
4. Using the radii R = 7.281(65) fm [22] and RM =
6.71 fm [17] one can obtain nuclear factor as dnuc =
(RM/R)
2 = 0.85.
These examples show that the nuclear factor and the
Bohr–Weisskopf correction strongly depend on the nu-
clear model (see also [23, 24]).
B. Differential hyperfine magnetic anomaly
For a number of isotopic sequences the ratios of the
HFS constants for low-lying s1/2 and p1/2 atomic states
ρ = A(s1/2)/A(p1/2) were measured with sufficient accu-
racy to reliably determine the differential HFS anomaly
(DHFA):
1
s1/2
∆2p1/2 =
ρ(1)
ρ(2)
− 1 ≈ 1∆2(s1/2)− 1∆2(p1/2). (18)
Differential hyperfine anomalies between isotopes with
the same valence nuclear configuration are extremely
small (about 10−4 even for heavy atoms [6]). Below
We will neglect these small changes of DHFA. Thus, we
neglect the smooth changes of BR and BW corrections
and restrict our attention to there-distributions of nu-
clear magnetization (i.e. changes of nuclear factor) in the
case of isotopes with different nuclear spins. Then the
HFA is given by Eq. (13) and the ratio of the hyperfine
magnetic anomalies is determined solely by the following
atomic factor (see e.g. [25, 26]):
η =
1∆2(s1/2)
1∆2(p1/2)
≈ bM (s1/2)
bM (p1/2)
. (19)
Using the computed value of η and assuming that g
factor g
(1)
I is known, we can restore the hyperfine mag-
netic anomalies for s1/2 and p1/2 states and find the HFA
correction to g
(2)
I :
1∆2(s1/2) =
1
s1/2
∆2p1/2
1− 1/η ,
g
(2)
I = g
(1)
I
A(2)
A(1)
(
1− 1∆2(s1/2)
)
.
(20)
We can also determine the nuclear factor d
(2)
nuc in terms
of d
(1)
nuc and the differential hyperfine magnetic anomaly:
d(2)nuc = d
(1)
nuc +
1
s1/2
∆2p1/2
(1− 1/η)bM (s1/2)(R/λC)2γ−1 . (21)
IV. RESULTS AND DISCUSSION
In this section we discuss the generic properties of HFS
anomaly. In particular, we focus on the dependence of
the Bohr–Weisskopf correction on the radius of the nu-
clear magnetization density distribution RM and the de-
pendence of the atomic factor η on Z. We start with the
hydrogen-like ions, because for them there are analytical
expressions and numerical calculations can be easily done
for a wide range of atomic numbers. Then we show that
for neutral atoms a similar analytical expression for η
can be obtained within one-particle approximation. The
results of correlation calculations of the atomic factor for
monovalent atoms, known in the literature, are consis-
tent with the values obtained analytically. All numerical
4calculations were performed with the program package
[27], which is based on the Hartree-Fock-Dirac code [28].
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FIG. 1. Dependence of the HFS constant A(gI , dnuc(RM ), R)
for the ground state of the H-like Fr ion on the nuclear radius
R and the radius of the nuclear magnetization density distri-
bution RM . We assume that gI = 1. Solid and dashed lines
correspond to the fits by Eq. (6) when dnuc is equal to 0 and
1 respectively. Dash dotted line corresponds to the case when
R = R0 is fixed and RM ∈ [0, R0] changes (dnuc ∈ [0, 1]). As
follows from Eq. (17), the vertex of the parabola lies on the
horizontal dotted line, which crosses solid line at RM = R0.
The parameter R0 = 7.214(23) fm is the nuclear radius of
211Fr [29].
A. Hydrogen-like ions
Figure 1 shows the dependence of the constant A/gI
for the ground state of Fr86+ on the nuclear radius R
and the radius of the nuclear magnetization density dis-
tribution RM . Our numerical result for the HFS con-
stant of the point nucleus A0(1s1/2) = 398.4(6) THz is
in good agreement with the analytical value 397.7 THz
[10]. We do not take QED corrections into account which
may be rather large for such a heavy system. Equation
(6) with bM (1s1/2) = 0.208(3) and bN (1s1/2) = 1.24(2),
found from Eq. (7) and Eq. (8) respectively, accurately
describes the dependence of the HFS constant on the nu-
clear radius R for dnuc = 0, or 1. If we fix R = R0 and go
from RM = R0 to RM = 0, then according to Eq. (17) the
nuclear factor dnuc(RM ) and BW correction change from
their maximum values to zero proportionally to R2M .
Tables I and II summarize numerical results for Bohr–
Weisskopf and Breit–Rosenthal corrections of 2s1/2 and
2p1/2 states of H-like ions for Z ranging from 10 to 90.
TABLE I. The dependence of the BW corrections
(dnuc, R) Eqs. (5, 7) for 2s1/2 and 2p1/2 states of H-like ions
and their ratio η =
(s1/2)
(p1/2)
from the nuclear charge Z, assum-
ing dnuc = 1. Nuclear radii R are taken from Ref. [29].
Z (1, R)(2s1/2) (%) (1, R)(2p1/2) (%) η
[10] [3] [10] [3] [10]
10 0.042 0.043 0.05 – 0.0002 – – 277.3
20 0.106 0.106 0.12 – 0.0015 – – 73.9
30 0.203 0.205 0.23 0.006 0.006 0.01 33.1 33.2
40 0.341 0.344 0.41 0.019 0.019 0.03 18.4 18.5
50 0.553 0.561 0.67 0.048 0.048 0.08 11.5 11.6
60 0.856 0.873 1.03 0.111 0.112 0.17 7.74 7.79
70 1.335 1.353 1.51 0.245 0.245 0.36 5.45 5.52
80 1.976 2.048 2.15 0.495 0.505 0.70 3.99 4.05
90 2.969 3.077 2.88 0.987 1.004 1.27 3.01 3.07
TABLE II. The dependence of the BR corrections
δ(R) Eqs. (5, 8) for 2s1/2 and 2p1/2 states of H-like ions, their
ratio ηBR =
δ(s1/2)
δ(p1/2)
, and coefficient k = 1 − δ(R)(2s1/2) +
δ(R)(2p1/2) on the nuclear charge Z. Nuclear radii R are
taken from Ref. [29].
Z δ(R)(2s1/2) (%) δ(R)(2p1/2) (%) ηBR k
[10] [10] [10]
10 0.115 0.115 – 0.0003 – 383.3 1.00
20 0.299 0.295 0.0036 0.0036 82.6 81.9 1.00
30 0.601 0.593 0.0167 0.0165 36.0 35.9 0.99
40 1.08 1.06 0.0545 0.0539 19.8 19.7 0.99
50 1.90 1.86 0.156 0.154 12.2 12.1 0.98
60 3.28 3.20 0.406 0.400 8.1 8.0 0.97
70 5.83 5.60 1.05 1.01 5.6 5.5 0.95
80 10.1 9.87 2.56 2.52 3.9 3.9 0.92
90 18.3 17.7 6.50 6.30 2.8 2.8 0.87
Computing BW corrections we assume dnuc = 1. Our
numerical results for  and δ, as well, as their ratios
η =
(s1/2)
(p1/2)
and ηBR =
δ(s1/2)
δ(p1/2)
are in agreement with
the analytical results from Ref. [10]. Note that both pa-
rameters η and ηBR rapidly decrease with Z.
The dependence of parameters A0 for 2s1/2, 2p1/2, and
2p3/2 states of H-like ions from the nuclear charge is pre-
sented in Table III. The wave function of the p3/2 states
turns to zero for r = 0, thus the BW and BR corrections
for these states are equal to zero. In this case calculated
HFS constants for gI = 1 are equal to A0. For 2s1/2
and 2p1/2 states the parameters A0 are obtained from
Eq. (9). The parameters A0 differ from the analytical
values Eq. (3) by less than 0.2%, even for large Z. The
ratios
A0, s1/2
A0, p1/2
and
A0, p1/2
A0, p3/2
satisfy Eq. (4) with high pre-
cision.
B. Heavy Neutral Atoms
Hyperfine interaction rapidly decreases with the dis-
tance between the electron and the nucleus. Thus, to
5TABLE III. The dependence of parameters A0 Eq. (9) for 2s1/2, 2p1/2 2p3/2 states of H-like ions in comparison with analytical
values Eq. (3) [10]. Comparison of numerical and analytical Eq. (4) values of
A0, s1/2
A0, p1/2
and
A0, p1/2
A0, p3/2
is presented in the last four
columns.
Z A0, s1/2 (THz) A0, p1/2 (THz) A0, p3/2 (THz)
A0, s1/2
A0, p1/2
A0, p1/2
A0, p3/2
Eq. (9) (3) (9) (3) (9) (3) (9) (4) (9) (4)
10 0.032 0.032 0.0107 0.0107 0.002 0.002 3.00 3.00 5.04 5.04
20 0.266 0.266 0.088 0.088 0.017 0.017 3.01 3.01 5.18 5.18
30 0.954 0.954 0.315 0.315 0.058 0.058 3.02 3.02 5.43 5.43
40 2.464 2.463 0.809 0.809 0.139 0.139 3.05 3.04 5.81 5.81
50 5.409 5.408 1.761 1.760 0.275 0.276 3.07 3.07 6.39 6.38
60 10.909 10.905 3.509 3.509 0.484 0.485 3.11 3.11 7.23 7.22
70 21.200 21.185 6.718 6.717 0.785 0.787 3.16 3.15 8.54 8.49
80 41.313 41.261 12.844 12.841 1.202 1.205 3.22 3.21 10.66 10.57
90 84.547 84.369 25.660 25.637 1.761 1.767 3.29 3.28 14.51 14.31
calculate the HFS constants it is necessary to know the
wave function of a valence electron at small distances
[30, 31]. The Coulomb field of the nucleus at such dis-
tances can be considered as unscreened and the radial
wave functions of s1/2 and p1/2 states are proportional
to each other with the coefficient Zα2 (1 +
Z2α2
4 ) [32].
According to Eq. (6) the atomic factor η is represented
as:
1
η
=
As1/2(1, 0, R)
Ap1/2(1, 0, R)
×
× Ap1/2(1, 0, R)−Ap1/2(1, 1, R)
As1/2(1, 0, R)−As1/2(1, 1, R)
.
(22)
If the principal quantum numbers for both electron
states are the same, then the first fraction here is
A0, s1/2/A0, p1/2 ≈ 3 up to a small BR correction [11].
The second fraction depends on the radial integrals
inside the nucleus of radius R, where the wave functions
of s1/2 and p1/2 states are proportional to each other. In
this manner we obtain the leading-order term for η as:
1
η
=
3
4
α2Z2. (23)
In the next-to-leading order in (αZ)2 this expression
modifies to:
1
η
=
α2Z2
4
3k
(
1 +
α2Z2
4
)2
, (24)
where the coefficient k = 1−δ(s1/2)+δ(p1/2) accounts for
the BR correction and is listed in Table II. This expres-
sion for η is obtained for H-like ions, but can serve as a
good first approximation for neutral atoms, see Table IV.
The dependence of the atomic factor η on the principal
quantum number n can be neglected.
Note, that similar expressions can be obtained for the
ratio of BR corrections:
1
ηBR
=
A0, s1/2
A0, p1/2
· A0, p1/2 −Ap1/2(1, 0, R)A0, s1/2 −As1/2(1, 0, R)
. (25)
TABLE IV. The atomic factors η for neutral Au, Tl, and Fr
atoms obtained analytically from Eqs. (23, 24) and calculated
within advanced correlation methods [15, 16, 33–38]. For the
hydrogen-like ions we give the value for n = 2, η =
(2s1/2)
(2p1/2)
.
As discussed in the text, the dependence of η on the principal
quantum number is weak and usually can be neglected.
η Au Tl Fr
Eq. (23) 4.01 3.82 3.31
Eq. (24) 3.69 3.51 3.07
H-lihe ion 4.10 3.86 3.26
Neutral atom 3.3a 3.4(2)c 3.1(1)g
4.0(3)b 3.1d 3.36(5)h
2.6e
Experiment – 2.84(78)f –
a [33]; b [34]; c [35]; d [15]; e [16]; f [36]; g [37]; h [38].
Due to the proportionality of the radial wave functions
for s1/2 and p1/2 states inside the nucleus the second
fractions in Eq. (22) and Eq. (25) are the same, thus:
ηBR
η = k. Table IV shows atomic factors η for neutral Au,
Tl, and Fr atoms obtained analytically using Eqs. (23,
24) and calculated within different advanced correlation
methods. One can see that these results are in a reason-
able agreement with each other.
CONCLUSION
In this work we studied the finite-nucleus-corrections
to the magnetic hyperfine structure constants, namely
the charge (Breit–Rosenthal) and the magnetic (Bohr–
Weisskopf) corrections. These corrections break propor-
tionality between HFS constants and nuclear g factors.
This effect is known as the hyperfine anomaly. Magnetic
distribution inside the nucleus can drastically change
from one isotope to another, while charge distribution
remains almost constant. Therefore, the leading contri-
bution to the HFA comes from magnetic corrections.
From the measured values of the differential hyper-
6fine magnetic anomalies, one can restore their absolute
values, if the atomic factor η – the ratio of the Bohr-
Weisskopf corrections for s1/2 and p1/2 states – is calcu-
lated. Here we studied the dependence of η on the nuclear
charge for the case of hydrogen-like ions and generalized
this dependence to the case of neutral atoms.
If the atomic factor η is calculated and the differential
anomaly is measured with sufficient accuracy, then the
accuracy of determining g factors of short-lived isotopes
can be increased by more than an order of magnitude.
The nuclear factor dnuc characterizes the valence config-
uration of the nucleons. For the complex nuclear config-
urations, which can not be accurately described by the
nuclear shell model, the value of dnuc can be obtained
from the analysis of the experimental values of the hy-
perfine constants. This way one can test various nuclear
models.
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